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DETAILED ACTION 

1 . This Office action is a response to application filed on 7/14/03, in which claims 1 
through 22 are pending, and a preliminary amendment field on 8/15/03 has canceled 
claim 24. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). Receipt is acknowledged of papers submitted under 35 
U.S.C. 1 19(a)-(d), which papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 10/24/06, 07/13/06, 05, 
16/06, 05/16/03 and 08/15/03, have been reviewed. The submission is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the examiner is considering the 
information disclosure statement. 

Claim Objections to minor informalities 

4. A preliminary amendment field on 8/1 5/03 has canceled claim 24, the subject 
matter of the cancelled claim should not be submitted, and only need to show is that 
"claim 24 is cancelled". Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yushiyu (USP 6,539,129) in view of Yumiba et al. (USP 5, 483, 359). 

With respect to claim 1 , Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col.5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1,2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which ia a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); 
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a plurality of switching elements (switch elements 43-1, 43-2, .., and 43-15, 
switches for controlling connection, col. 5, lines 5-10) connected to respective ones of 
the plurality of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col. 5, lines 1 2-1 5) that controls the 
plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-1 5, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1 , 2-2.., and 2-1 5, simultaneously stars the 
operation, to out put image signal, as discussed in col.5, lines 21-25). 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
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plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 

It would have been obvious to a person with ordinary skill in the art at the time 
the invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 2, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising signal output lines with a number equal to N, wherein 
the predetermined number of photoelectric conversion elements (a plurality line image 
sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) in each of the 
plural groups are connectable with the respective ones of the signal output lines through 
the switching elements, elements (a plurality line image sensor 2-1 , 2-2, ...2-1 5 of fig 6, 
arranged horizontally, as shown fig 6) individually, to output the image signals from the 
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predetermined number of photoelectric conversion elements (a plurality line image 
sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) to the 
corresponding signal output line). 

With respect to claim 3, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising an amplifier (42-1 of fig 6) connected to each of the 
signal output lines, the amplifier amplifying the image signal received from the 
respective one of the photoelectric conversion elements (a plurality line image sensor 2- 
1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) through the corresponding 
one of the switching elements (43-1 , 43-2 of fig 6). 

With respect to claim 4, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising a multiplexer provided subsequent to the amplifier, 
the multiplexer multiplexing the image signal, which is transmitted from each of the 
photoelectric conversion elements (41-1, 41-2, .., of fig 6), and then amplified by the 
amplifiers (42-1 of fig 6). 

With respect to claim 5, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising a multiplexer (42-1 of fig 6) connected to each of the 
signal output lines, the multiplexer multiplexing the image signal which is transmitted 
from each of the photoelectric conversion elements, (41-1, 41-2, .., of fig 6), 
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With respect to claim 6, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising an amplifier (42 of fig 6) that amplifies the image 
signal, which is transmitted from one of the photoelectric conversion elements (41-1, 41- 
2, of fig 6), and then multiplexed by the multiplexer (42-1 of fig 6). 

With respect to claim 7, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising a sample-and-hold circuit (S/H circuit 45-1, 45-2 of fig 
9) provided prior to the multiplexer (42-1 of fig 6) that temporarily stores the image 
signal received from each of the photoelectric conversion elements, (41-1, 41-2 of fig 6). 

With respect to claim 8, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising a sample-and-hold circuit (S/H circuit 45-1, 45-2 of fig 
9) provided prior to the multiplexer (memory 42-1 of fig 6) that temporarily stores the 
image signal transmitted from one of the photoelectric conversion elements (41-1, 41-2, 
of fig 6). 

With respect to claim 9, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col.5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1 , 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
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41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1 , 43-2, ... and 43-15, switches 
for controlling connection, col.5, lines 5-10) connected to respective ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col.5, lines 12-15) that controls the 
plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-1 5, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1 , 2-2... and 2-1 5, simultaneously stars the 
operation, to out put image signal, as discussed in col.5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
sensor 2-1, 2-2... and 2-15, as discussed in col.5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, .., and 43-15, col.5, lines 5-10) 
individually, to output the image signals from the predetermined number of photoelectric 
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conversion elements (various line sensor 2-1, 2-2.., and 2-15, to out put image signal, 
as discussed in col. 5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor(sensor 2-1 , 2-2... and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
lines; and an analog-to-digital converter (A/D conversion element 41 -1 -41 -1 5 of fig 6) for 
converting the image signal that is multiplexed by the multiplexer (43-2 of fig 5) into a 
digital signal (A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital 
signal) 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 



Application/Control Number: 10/617,810 Page 10 

Art Unit: 2625 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 

It would have been obvious to a person with ordinary skill in the art at the time 
the invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 10, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising a plurality of analog amplifiers (42-1 , 42-2 of fig 6) 
connected with the respective ones of the signal output lines, individually, for amplifying 
the image signal received from each of the photoelectric conversion elements (a 
plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 
6) through the corresponding switching elements (42-1, 43-2 of fig 7). 

With respect to claim 1 1 , Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
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arranged in a main scanning direction, (col.5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1 , 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-15, switches 
for controlling connection, col.5, lines 5-10) connected to respective ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col.5, lines 12-1 5) that controls the 
plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-15, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1,2-2.., and 2-15, simultaneously stars the 
operation, to out put image signal, as discussed in col.5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
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sensor 2-1, 2-2.., and 2-15, as discussed in col. 5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, .., and 43-15, col. 5, lines 5-10) 
individually, to output the image signals from the predetermined number of photoelectric 
conversion elements (various line sensor 2-1, 2-2.., and 2-15, to out put image signal, 
as discussed in col. 5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor(sensor 2-1, 2-2.., and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
lines; and an analog-to-digital converter (A/D conversion element 41-1-41-15 of fig 6) for 
converting the image signal that is multiplexed by the multiplexer (43-2 of fig 5) into a 
digital signal (A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital 
signal) 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
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photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 
It would have been obvious to a person with ordinary skill in the art at the time the 
invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 12, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein each of the signal output lines is provided with an analog 
amplifier for amplifying the image signal transferred from the corresponding one of the 
photoelectric conversion elements (a plurality line image sensor 2-1,2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) through the corresponding one of the switching 
elements (43-1 , 43-2 of fig 7). 
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With respect to claim 13, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col. 5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1, 43-2, .., and 43-15, switches 
for controlling connection, col. 5, lines 5-10) connected to respective ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col.5, lines 12-15) that controls the 
plurality of switching elements (switch elements 43-1, 43-2, .., and 43-15, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
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the plural groups, (various line sensor 2-1, 2-2.., and 2-15, simultaneously stars the 
operation, to out put image signal, as discussed in col. 5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
sensor 2-1,2-2... and 2-15, as discussed in col.5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, .., and 43-15, col.5, lines 5-10) 
individually, to output the image signals from the predetermined number of photoelectric 
conversion elements (various line sensor 2-1, 2-2.., and 2-15, to out put image signal, 
as discussed in col.5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor(sensor 2-1 , 2-2... and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
lines; ; a sample-and-hold circuit (sample hold circuit 40-1, 40-2, --40-15 of fig 18) 
connected to the signal output lines of the image sensor (various line sensor 2-1 , 2-2.., 
and 2-15 of fig 6) for temporarily storing the image signals transferred from the 
photoelectric conversion elements ( line sensor 2-1 , 2-2.., and 2-1 5 of fig 6) in one 
group though the corresponding ones of the switching elements and the signal output 
lines; a multiplexer (45 of fig 18) for multiplexing the image signal stored temporarily in 
the sample-and-hold circuit (40-1.. 40-15 of fig 18); and an analog-to-digital converter 
(A/D conversion element 41-1-41-15 of fig 6) for converting the image signal that is 
multiplexed by the multiplexer (43-2 of fig 5) into a digital signal (A/D conversion circuit 
43-2 of fig 5, for converting analog signal to digital signal), 
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Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 
It would have been obvious to a person with ordinary skill in the art at the time the 
invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
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different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 14, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein each of the signal output lines (Dout of fig 7) is provided with 
an analog amplifier for amplifying the image signal transferred from the corresponding 
one of the photoelectric conversion elements (a plurality line image sensor 2-1 , 2-2, 
...2-15 of fig 6, arranged horizontally, as shown fig 6) through the corresponding one of 
the switching elements (43-1 , 43-2 of fig 7). 

With respect to claim 1 5, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1,2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col.5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1,2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
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predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1 , 43-2, ... and 43-15, switches 
for controlling connection, col. 5, lines 5-10) connected to respective Ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col.5, lines 12-15) that controls the 
plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-15, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1 , 2-2.., and 2-15, simultaneously stars the 
operation, to out put image signal, as discussed in col.5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
sensor 2-1, 2-2... and 2-15, as discussed in col.5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, .., and 43-15, col.5, lines 5-10) 
individually, to output the image signals from the predetermined number of photoelectric 
conversion elements (various line sensor 2-1,2-2... and 2-15, to out put image signal, 
as discussed in col.5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor(sensor 2-1 , 2-2.., and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
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lines; and an analog-to-digital converter (A/D conversion element 41-1-41-15 of fig 6) for 
converting the image signal that is multiplexed by the multiplexer (43-2 of fig 5) into a 
digital signal (A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital 
signal) 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
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response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 

It would have been obvious to a person with ordinary skill in the art at the time 
the invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 16, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col. 5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1 , 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-15, switches 
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for controlling connection, col.5, lines 5-10) connected to respective ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col.5, lines 12-15) that controls the 
plurality of switching elements (switch elements 43-1, 43-2, .., and 43-15, switches for 
controlling connection, col.5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col.5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1 , 2-2.., and 2-15, simultaneously stars the 
operation, to out put image signal, as discussed in col.5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
sensor 2-1 , 2-2... and 2-15, as discussed in col.5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, ... and 43-15, col.5, lines 5-10) 
individually, to output the image signals from the predetermined number of photoelectric 
conversion elements (various line sensor 2-1, 2-2... and 2-15, to out put image signal, 
as discussed in col.5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor (sensor 2-1 , 2-2.., and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
lines; and an analog-to-digital converter (A/D conversion element 41-1-41-15 of fig 6) for 
converting the image signal that is multiplexed by the multiplexer (43-2 of fig 5) into a 
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digital signal (A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital 
signal), an analog front-end IC ( 36-1, 36-2 of fig 6) that includes; an analog amplifier 
(41-1 , 41-2 of fig 7) for amplifying an analog input signal received through one of a 
plurality of channels (Vout 1 , Vout 2 of fig 1 ); a multiplexer for multiplexing the analog 
input signal amplified by the analog amplifier (41-1 of fig 6); and an analog-to-digital 
converter (41-15 of fig 7) for converting the analog input signal of each channel that is 
multiplexed by the multiplexer into a digital signal (A/D conversion circuit 43-2 of fig 5, 
for converting analog signal to digital signal), an analog front-end IC ( 36-1, 36-2 of fig 
6); wherein the signal output lines function as the plurality of channels of the analog 
front-end IC, and the analog front-end IC (A/D conversion circuit 43-2 of fig 5, for 
converting analog signal to digital signal), an analog front-end IC ( 36-1 , 36-2 of fig 6) is 
connected to the image sensor (sensor 2-1 , 2-2.., and 2-15 of fig 6) so that the analog 
front-end IC receives the image signal transferred from each of the photoelectric 
conversion elements through the corresponding one of the signal output lines as the 
analog input signal, elements (a plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6). 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 
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Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 

Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 
It would have been obvious to a person with ordinary skill in the art at the time the 
invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially which affect the quality of 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 17, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein each of the signal output lines is provided with an analog 
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amplifier for amplifying the image signal transferred from each of the photoelectric 
conversion elements (a plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged 
horizontally, as shown fig 6) through the corresponding one of the switching elements 
(43-1, 43-2 of fig 7). 

With respect to claim 18, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6) comprising: a plurality of photoelectric conversion elements (a plurality 
line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) 
arranged in a main scanning direction, (col. 5, lines 20-30) each of the plurality of 
photoelectric conversion elements (a plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, 
arranged horizontally, as shown fig 6) generating an analog image signal corresponding 
to an amount of incident light thereon, (analog digital conversion is generated by A/D 
41-1 through 41-15 the, which is a plurality of conversion element) plurality of 
photoelectric conversion elements (plurality of A/D conversion element 41-1-41-15 of fig 
6) being divided into plural groups, each of the plural groups including a predetermined 
number (N) of the photoelectric conversion elements (the conversion elements are 
predetermined in a number group elements, A/D conversion element 41-1-41-15 of fig 
6); a plurality of switching elements (switch elements 43-1 , 43-2, .., and 43-15, switches 
for controlling connection, col. 5, lines 5-10) connected to respective ones of the plurality 
of photoelectric conversion elements, (col.4, lines 57-65) individually; and 

a control unit (control signal generation circuit 44 of fig 7, serves as a driving 
means for generating each of the control signal, col. 5, lines 12-15) that controls the 
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plurality of switching elements (switch elements 43-1 , 43-2, ... and 43-15, switches for 
controlling connection, col. 5, lines 5-10) in response to an external clock signal (a 
master clock pulse signal MCLK, col. 5, lines 12-16) to simultaneously output the image 
signals from the predetermined number of photoelectric conversion elements in one of 
the plural groups, (various line sensor 2-1 , 2-2.., and 2-15, simultaneously stars the 
operation, to out put image signal, as discussed in col. 5, lines 21-25), 

and signal output lines with a number equal to N, wherein the predetermined 
number of photoelectric conversion elements (plurality image sensor (various line 
sensor 2-1, 2-2... and 2-15, as discussed in col. 5, lines 21-25), in each of the plural 
groups are connectable with the respective ones of the signal output lines through the 
switching elements, (switch elements 43-1, 43-2, .., and 43-15, col.5, lines 5-10) . 
individually, to output the image signals from the predetermined number of photoelectric 
conversion elements (various line sensor 2-1, 2-2.., and 2-15, to out put image signal, 
as discussed in col.5, lines 20-26), to the signal output lines; a multiplexer (circuit 44 of 
fig 6) connected to the signal output lines of the image sensor(sensor 2-1 , 2-2.., and 2- 
15 of fig 6), for multiplexing the image signals transferred through the signal output 
lines; and an analog-to-digital converter (A/D conversion element 41-1-41-15 of fig 6) for 
converting the image signal that is multiplexed by the multiplexer (43-2 of fig 5) into a 
digital signal (A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital 
signal) an analog-to-digital converter connected to the signal output terminal of the 
multiplexer for converting the analog image signal supplied sequentially from the 
multiplexer into a digital signal; and resolution switching unit that select one of a high 
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resolution mode in which all the image signals from the photoelectric conversion 
elements (a plurality line image sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, 
as shown fig 6) that belong to each of the groups are supplied sequentially to the 
analog-to-digital converter elements (a plurality line image (A/D conversion circuit 43-2 
of fig 5, for converting analog signal to digital signal) and a low resolution mode in which 
the image signals are thinned out and then supplied to the analog-to-digital converter 
(A/D conversion circuit 43-2 of fig 5, for converting analog signal to digital signal) r. 

Although Yushiya teaches how a control unit 44 of fig 7, generate a control signal 
to control a switching elements in response to external signal clock signal, as shown in 
6, and as discussed above), Yushiya fails to teach a control unit that controls the 
plurality of switching elements in response to an external clock signal to simultaneously 
output the image signals from the predetermined number of photoelectric conversion 
elements in one of the plural groups, 

Yumiba et al. (359), in the same area of image scanning apparatus, (as shown in 
fig 1 ) teaches a control unit (correction circuit 9 of fig 1 ) that controls the plurality of 
image sensor (R, G, B sensor 5a, 5b and 5c of fig 2) switching elements to 
simultaneously output the image signals from the predetermined number of 
photoelectric conversion elements (R, G, B sensor 5a, 5b and 5c of fig 2) in one of the 
plural groups (plurality of image sensor 5a, 5b, 5c, r, g, b signals simultaneously output 
from sensors the RGB sensor corresponds to the different lines 1a, 1b and 1c of the 
original, col.4, lines 25-30). 
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Therefore, it would have been obvious to a person with ordinary skill in the art at 
the time the invention was made to have modified the imaging apparatus of Yushiya 
(129) to include: a control unit that controls the plurality of switching elements in 
response to an external clock signal to simultaneously output the image signals from the 
predetermined number of photoelectric conversion elements in one of the plural groups, 

It would have been obvious to a person with ordinary skill in the art at the time 
the invention was made to have modified imaging device of Yushiya by the teaching of 
Yumiba et al. (359) for the purpose of obtaining a perfect final image, for all the prints of 
different color to be exactly superimposed by controlling the output of plurality image 
sensors (RGB colors) at same time, instead of sequentially Which affect the quality of . 
the outputted image due to noise crated by each image sensor during lengthy operation. 

With respect to claim 19, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein the resolution switching unit (43-1, 43-2 of fig 7) is configured to 
supply the image signals received from only one of the signal input terminals to the 
analog-to-digital converter, (A/D converter 41-1 , 41-2 of fig 7) when the low resolution 
mode is selected. 

With respect to claim 20, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein the resolution switching unit (43-1 of fig 7) is configured to 
select the signal input terminals among all the signal input terminals to supply the image 
signal from the selected signal input terminals to the analog-to-digital converter (A/D 
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converter 41-1 , 42-2 of fig 7) by switching the selected signal input terminals time- 
sequentially when the low resolution mode is selected. 

With respect to claim 21 , Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), further comprising an averaging circuit (45 of fig 18) for averaging the 
image signals selected among the image signals received from the plural photoelectric 
conversion elements (a plurality line image sensor 2-1, 2-2, ..,2-15 of fig 6, arranged 
horizontally, as shown fig 6) that belong to one of the groups, wherein the resolution 
switching unit (35-2 of fig 6) selects another low resolution mode in which the averaging 
circuit is used to lower the resolution of the image in addition to the high and low 
resolution modes, wherein an output signal of the averaging circuit is supplied to the 
analog-to-digital converter 9A/D converter 41-1 of fig 6) when the another low resolution 
mode is selected. 

With respect to claim 22, Yoshiya teaches an image sensor (image sensor as 
shown in fig 6), wherein the averaging circuit (45 of fig 7) is configured to average all 
the signals received from the photoelectric conversion elements (a plurality line image 
sensor 2-1, 2-2, ...2-15 of fig 6, arranged horizontally, as shown fig 6) that belong to 
one of the groups and to supply the averaged signal to the analog-to-digital converter 
(A/D converter 41-1, 41-2 of fig 6). 
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Conclusion 



7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure of claims 1-22. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Negussie Worku whose telephone number is 571-272- 
7472. The examiner can normally be reached on 9am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Aung Moe can be reached on 571-272-7314. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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